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Appendix A41 

Leontief ' s Technique of Input-Output Analysis 

The first empirical test of the Heckscher-Ohlin model was made by Wassily Leontief in the early 1950s using 
1947 data. Leontief had pioneered in the development of input-output analysis, for which he later won a Nobel prize. 
Input-output analysis allows the calculation of the impact of stimulating final demand for a particular industry on that 
industry and all others, taking account of the sales of intermediate goods between them. It can also be used to calculate the 
inputs of factors of production, and, as Leontief did in his test, the capital/labor ratio of a bill of industry outputs. 

Below is a simple example with 3 industries, coal, steel, and motor vehicles. Production is divided into 
intermediate and final, such that intermediate + final = total. All values below are expressed in value terms (dollars). The 
first box on the left below shows the intermediate flows. Coal sells $10 worth of output to itself (one coal firm may buy 
from another or they may use coal internally to produce more coal). Coal also sells $20 to the steel industry but nothing 
directly to motor vehicles. It sells $1 directly to final demanders (final demand = private consumption + investment + 
government consumption + exports). The intermediate sales $10 + $20 = $30 plus the $1 for final demand adds up to $31 
of total output of coal. 

The $3 1 of coal output being sold must equal the cost of producing the coal, once we include returns to capital as 
costs. In the example below, the costs of producing the coal are $10 from the coal industry itself, $5 from the steel 
industry, $3 from the motor vehicle industry, $6 worth of imports of coal, $4 to labor in wages and $3 as a return to capital. 
Thus, the value of inputs to coal = value of output of coal, both $31. 

You should now be able to see the relationships for the other two industries as well. 
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Note that we subtract imports from final sales to get total domestic product = total domestic income. 
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The 3X3 matrix of intermediate sales (the "a" matrix) - shown in italics - can be placed on a 
"per-dollar-of-inputs" basis by dividing each column by the total input value for that industry. Thus, when the $5 worth of 
steel sales to coal are divided by the $31 of total inputs to coal, the result is $0.161290 worth of steel per dollar of coal. 
This is the direct coefficient of steel into coal. Using matrix algebra, you should be able to see that: 

X = aX + F, where X = the 1 x 3 vector of total outputs by industry, "a" is the matrix of direct coefficients below, 
and F is the 1 x 3 vector of final demands. Then (l-a)X = F and, if A is the inverse of 1-a, X = AF. 


coal steel 

coal 0.322580 0.243902 

steel 0.161290 0.365853 0.419354 <—"a* latrix of 

vehicles 0.096774 0.121951 0.241935 direct coefficients 

(There is $0.243902 

iiports 0.193548 0.060975 0.177419 worth of coal in each 

labor 0.129032 0.146341 0.080645 $1 of steel), 

capital 0.096774 0.060975 0.080645 

Tot In 111 

■otor 

coal steel vehicles 



coal 0.677419 -0.24390 0 

steel -0.16129 0.634146 -0.41935 <— ’I-a’ latrix 

vehicles -0.09677 -0.12195 0.758064 


lotor 
vehicles 

coal 1.709524 0.735784 0.407029 
steel 0.648065 2.043581 1.130491 <— Inverse of "I-a" 

vehicles 0.322492 0.422684 1.552974 latrix or A latrix. 

(To produce $1 of 
steel for final 
deiand, you will have 
$0.735784 worth of 
activity in the coal 
industry). These 
coefficients are "total' 
input coefficients since 
they include direct and 
indirect inputs. 

As can be seen above, the A matrix coefficients, when multiplied by a bill of final demands, such as exports, will give the 
total value of production (gross) in each industry to produce that bill. Leontief first estimated the gross production in each 
industry needed to produce U.S. exports. Then, he pretended that imports were produced domestically and obtained the 
gross values that would have been needed for their production. Finally, the (direct) labor and capital coefficients can be 
used to generate the value of labor and capital inputs needed to produce exports and imports. (Obviously, in the example 
above, we would have to reallocate actual imports to the domestic industries to make the import bill calculation.) Every 
dollar of coal input needed to produce exports (imports) requires $0.12032 of labor services and $0.096774 worth of 
capital services. 
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Apart from its use in international trade analysis, input- output analysis is useful for analyzing the inter-industry 
impacts of changes in the mix of final demand. For example, we could ask about the impact of reducing spending on 
defense after the end of the Cold War. Each $1 reduction directly on defense also has secondary effects on all the 
industries which are suppliers to the defense sector, all the industries which supply to them, etc., etc. 

Input-output tables for the U.S. are prepared periodically by the U.S. Dept, of Commerce and appear in the 
Survey of Current Business. 

When Leontief made his original test, the U.S. in fact did not seem to be trading according to the 
Heckscher-Ohlin model. However, the period used for the test (1947) featured a world not well in accord with the H-O 
model. It was just after World War II and European industry was heavily damaged and disrupted. Trade flows were 
heavily restricted and technology was not evenly spread around the world. Contemporary data on trade for the U.S. would 
not produce the so-called Leontief paradox, especially if adjustments are made for natural-resource intensive goods such 
as oil. 



